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Abstract 



PROBLEM TO BE SOLVED: To obtain a new linear alkyl sulfide type episulfide compound which, when 
cured by polymerization, can give a thick-wall low-chromatic aberration optical material, especially a 
material desirable for use for lenses such as spectacle tenses by forming the compound so that it may 
have a structure represented by a specified formula. 

SOLUTION: This linear alkyl sulfide type episulfide is represented by the formula (wherein (m) is 1-6; (n) 
is 0-4; X is S or O, and the number of the S atoms is 50% or more of the total number of the S and O 
atoms constituting the three-membered rings on the average). An optical material made of a cured resin 
obtained by curing this compound by polymerization can give an optical resin material having a 
sufficiently high refractive index and a good balance between the refractive index and the Abbe's 
number, which is difficultly obtainable from prior art starting compounds. Therefore, this compound 
markedly advances the reduction in the weight, thickness and chromatic aberration of an optical resin 
material and can give a material desirable for use for lenses for e.g. spectacles. 
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y— ;VA. \^xyjL/;VA • x^l/V^^-^^^t^ KIlfllD io 
S3§^n^7';i/3-;i/3^xjK:^^i/{t'&^ : Yzy\£ym. 

x;^-r;l/^x4^^>'{t:^*Si ; x^l/Vi^T^v. i. 2 

2- i^T^yy^>. 1. 3->^z^y:/^>. i, 4 

1. s-i^T^y^ViJ^v. i. 6 

x-x;i/. 1. 2-vfx- (s-z^y^P^^^^i/) X 

1. 3-lfX- (3-T^y7^P3H^i^) -2. 
2* ->^y^;l/yp>'^>'. 1, 2-. 1. 3-fe^vni 30 
1, 4-eX7^yi/^P^^-9'>. 1. 3-fe^V>{± 
1, 4-eXT^yp<^;l/i/^P^^1t>'. 1. 3-$> 
^VMil. 4-irxT^yx^;l/i^i5'P-^:^-9->. 1. 

3- fe^v>(ii, 4-exT^y:/pt!;i/v/<5'p^4^-9- 

im^\. 4* -->^7'^y>^3^aix;l/^i$f>', ^V^J^ 

p>i^T^>> 1, 4-exT^y:/pif;i/tf^^-:^ 

fe^VMip-:7xXl^>v;?7'^>'. 2. 4- 

-4^>'U^>-:^T^>. 1, 5-fe:5</^«. 2. 6— :f 
y^^fl/^S^T^V. 4. 4' -i^Z^yi^^^xXyl/pt^r 4o 

4. 4* ->?T^y>^:7xx;Vx-'r;P. 2, 2- 
(4. 4' ->^r^yi/*7xx;l/) yp/^>^cO— Jja^^ 
r^V. N. N* ->?>C^;bXf^U>->?T^>'> N. 
N' -i^y^;l/-l. 2->^7'^yyp>'^>. N, 
— 3-v^*7^yyp/^>. N. w 

-1, 3-s/'y^y:;^^>. n. n* -i^y^;b-i, 
y^^itv. N, N* ->?;j<^;l/-l, 7-i^7^y^ so 
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-f^l/^ N, N* -iyjL^)\yJL^\y-yVT^Z/^ N, 
N' -^^x^;l/-l. 2-S^T^y7'P/^>. N. N' 
-s;x^;l/-l. 3-i^7^yyp>'^>. N. N* 
x^;l/--l. 2-v:7^y::^^?>'. N. N* ->?x^;l/ 
-1. 3— :^T^yy^>. N. N* ->^x^;l/-l, 
4->^7'^y:^^^>> N. N* --:^x^;l/-l, 6-1^ 
T^y^4^+^>. tf^-^v^^. 2-;?^^;l/lf--<v>^>. 

2, 5-fc;5lHi2, 6— :^y^;l/fcf'^^>^>, J^^rt! 

-^^i^v. 1, 1 — (4-t!^Ui^;W 

1. 2-v^- (4-l^^U>^;l/) -x^V. 1, 

- (4-e^U>^;i/) -:/p/^>'. 1. A-i/- (4- 
t!^Ui^;i/) ^t^T^v^xtf/NPt F 

U y<Dm^\z J;t)^3g^n^T^ >3^x>i^:^>'{t:'a'14i ; 

3. 4-X.i^^>/>'^P--s^i/;l/-3. A-aL:^-^Z/i/ 

i^^^^it^F. 2- (3. 4-x.i^^:^>/->^p^:1^i/ 

-5> 5-Xt!n-3. 4 -:xL:^^^zyzy^u^:3r^ 
y-p^l^-Z^^t^V-y. ex (3. 4-x4^4^iX->^D 
T-:^-^-F^(Dfl§]^^x.i?^^Mt^!Kj;i^^ 
p^:y^v^xvx>i?:^^>'F. x.i^^^Mb^s?*. x>i?4^ 

Mb^-K U v^x If x;l/i/ ^ n-N:^-b >X4^:^^>' F 

m(o^mmit^vs(DJi:r^^zy{tic^ D^^g^n^x^ic^ 

>^-Yy>'T^-h:fe^tfyyi/F-;H?:6^^^}t^nS 
Ui5?>2^x4^^>'{b^^^;&^tf ^*^W*;5o 
CO 0 1 0] ^(Oxifx;i/:7^ Ffb^!Kios(*ffflfcL 
Tti. t:i±Ox4^4^Mt'&ti30x.i^^i/SO--gBfe^v> 
ti^T^xi^x;l/:7^ F{tLTI#e>n§xlfx;b:7>r F 

[0 0 11] ^ffi;^;l/;K>^. ^mio }\^if-ymM7\(m. 
.i^ U X y-;K T ^ >S^cDSf*^J ^ LTJi±^EcDx 
^^^^i^it-^o) tc^ r^mm U /cx t!/ np F U > S 

[0 0 12] ^>V^;Vi3':f^ytLrit^ mt^mic^t 
1, 2-z/y^;Vt!yhJL^>^ 1, 3->?;««;b:j!jyh:?^ 
p/^>. 1, 4'-iy:^;ltiy'hy^>. l, 6--:^y;l/ 
:<j:/h-N4^-9->. (2-y;l/;?57:;^hx^7W X;l/:7>f 
F. 1. 2- [ex (2-;/;l/;^7'Fx^;U'^*) ) x 

><^;l/-l. 3~>^*>^;l/;^yhy'p/^>. 2->i;l/;^jy 
h><^;l/-l, 4-i^^;l/;^yF>^^>> 2- (2-p< 
;l/:^7'hx^;l/^:t) - 1 , S-v^^^^l/^JT^hyp/^ 

1, 2-ex [ (2-y;l/:d:/hx^;l.^:t) ] - 
3-y;I/:^yhyp/^>. 1. 1. l-FUX(^;U;^ 
Zfh^^^V) yp/^V. T-F^:^X^;l/;?7yFp«^;l/;?< 
^>l|cD5^'iS«flglWK.1^Uy;l.:^:/^>^l:^?Si : x^u 
;l/>?^^yUal^— x^U>yU:?-;l/ 
-:^^:type;i-^'^-h> 1. 4-':f^>-y^-?V>^^:t 
yynb-F. 1, 4-:/^>i^:t-;l/5^^*ype;t 
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•^^^X. (p-^^tyae^r^-h) ^tO#aiX7^;I/flg 
)!Sffl^^SUp«;l':^;yi$?>{b^ ; 1. 4 hi/ 

1, 4->^p<;l/:^7'h;<^;]/>'^a-\4^-9->. l, 3- 
x^;l/-l. 4-i^^r>. 2, 5-iy:^jVttZfh:^'^ 

[0 0 13] $/c. WTliiailfx;^^-^ KS^KJ^pTHg 

:^>&-r^x.i<4^i/{t:'&1^<Dx.i?4^>'a;grxt!x;l/:7>< H 
X— T-;l/, trx;l/^>>;;l/^:^^-y i/S/^Ux— ^ 
- h . Z U ^ V i/i^;l/x-7^;b#;&fetf ^ d 

[0 0 14] ^mm&^m^^:^jv^>'mit'^mtLr 

(i. r^U;!/^. ^7i<vu 

[0 0 1 5] ^/c:. xifx;l/>^^ KStRlSRrHgT^^o 
*itfi^J^ LTtix>1^::^^v'Sfe^i,>fixtfX;l/:7^ KS^ 

co^ y ;^ (D ^ U i/ >?;l/x x x jvm. ^ ^ ;l/ <^ U 

'>y;l/X-x;K x^;l/:Jf «J i/i^;l/x— r;K :^utf;l/ 
->i;;l/x—r;l/, S/i^^l/X— ry|/#(D^^ 
Ui/i^yx-■r;l/!ISS;5V^^ix^L/>'X;^:7-< h\ T'n 

If u>x;u:7^ K^o^yxifx;i/:7^ Ffk-a-tsa. ±3? 
<D^y*;l/5pvg?i:^:t^yi/K-;l/ (1 , 2-xb!^ 

t*S^^^y S/i^;l/xx-r;l/S. ^^;l/^:^-</U i/>?;l/ 
X— r;l/(l. 2-Ji\£^^ya\djV:t^zy^^>} . 



y>'i;;i/x-'x7i/3B;&W«<i^:3b^-r^So cn&opfj 
J:D5?^H/^feOtixlfx;l/7^ KS^ lffl*-rs 

[0 0 16] *f6rao5/"xt!x;l/:7^ Kfk^^cDxifx 
J&WteS^ 1 mx±^-r^fb^J^4o.i:t;xlf x;l/:7-r F 

[0 0 17] ^i§ftia^^'r^{k^^^^{£ffl*r 

:t7^:^yx— F, o;?^vyntf;W^'-^4^i/i^>!j— 4^4^ 

^->s;^;^— 4-:^— F. ^t^^i/^^^^^ltyx 
— F. t e r-^^i/;l//^— :^4^i/^>:t7^*yx— 
t e r-:/^;W^-^4^>/:?^;t7^;^yx— ter- 
^^iy;W^—:t:^iy^:t^:^Vy:i^—h. t e r-:r^ 
;l//^-::t-4^i/^.:^^4^1J-yx— F. 2. 4-i^i5^un^ 
^V-r;!//^— F. ^^^/-r;^^-::^-^^-^--^ F. 

;?J'4^-9--r F. t e r -y^;W^-^^ 
F#0>^^•— ;t4^'9--t' FS ; Vt: Fn/^— 
30 F. t e r Fn/1— ;t4^-9--r F^cOH Fn 

FS : 2. 2* -Tyex (4-^h4^i> 
-2. 4-v^><^;W^l^oxFyyl/) . 2. 2* 
ex (2— >^nyat?;l/yaif:txhy7V) . 2, 
2' -7yifX (2. 4->^;^^;W^Unxhy;l/) , 
2. 2* -ZyeX-YVr^nxhy^K 2. 2* -7 
V^ex (2->{^;l/y^nxFy;l/) . 1. r -7V^ 
IfX (i/^n^4^-9->-l -:^;l/4-:xhy;l/) , i- 
C (1 -v^7y- 1 -;^^;l/x^;l/) rvO J^;l/A7^ 
F. 2->'iX;l/Ty-4 F4^>^-2. 4->^^^ 
40 ;l/->r^UaxFy;l/2. 2* -7l/lfX (2-;?<^;l/y 
a/^» . 2. 2' ~7V'lfX (2. 4. 4-Fy><^ 
^<D7V^2^ft^1«il?(D^aicD3^fi^fi4!S. 

^>vy:iLy>. >^>'y-f'>^^;i/x— r;i/ 

$Ll>€>cDti. .'^-^^if-r FS. Fay^— 
F3S. 7V/1Sft-&*&t?fet). J:D»*Lt>'£>(7)ti. z^- 
;^4--9--rFS. 7V^{t^?%TfeO. afe»^bv>t>0 
ti. 2. 2* -7yifX (4-;^ h^i>-2. 4 
^;l//^UazihU;l/) , 2, 2* -7Vkrx (2-i^i^ 
50 D>^otf;l/7"De5fxhy;l/) . 2. 2' -7yex 
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ex-Yy:/f'n-n;;K 2. 2* -zyifx (2->< 

^;l/:/^n::iby;l/) .1,1* -rVex (i/^n^ 
^+^>-l -:^j;l/4<r:hU;W , i - C (l-i/^y- 

7k 2. 2' -T^trx (2-;^^;l/yn>^^» 2. 
2/ (2. 4. 4-hU;<^;V-<>^>') 

a6&n*i/^*^ a^tiffl^ia^StcJtLTO. Olwt 
%— 5. Owt%. »^L<ttO. lwt%— 2. Ow 

[0 0 18] $rc. *^WOff^:Q:ia«7'7l/4^;I/X;l/:7 

[0 0 19] *f|0^cDff^^B:^7';l/4^;l/X;b>'^ 
fcf^. SA^^il^LSig^nSo BE^kStraciO. 1-10 

o^p^. mm-^Asmwiv^o. sfkssti-io- 

1 6 or. iim-l 0-1 4 otT'fe^o ^fc. Sfl::^^ 
7ftx W^^5 0 3b^e)l 5 0 rcDiafiT' 1 0iJ';5)^^5^ 



^H6s^2m±*-r^{t^%fe^v^ti. cn^o^gg 
s 1 «j^±^ffl^D#fflfi-&prt6:Q:'&tEg;& i m&.±mT 

lammm. ^^mmf^t. ^xm-^is^xmm\cmw 
^^^m^ icM^'^tE e> icm—mmi^xmM^i.xhBi 

^mmicr^mm^x^it^i^^ m-^^m^t-i or*^6 

S®Hti:-l orA^^SOX:. ^e»lctc»^LV^t3[)fi:. 
-5t:*>e>3 orTfeSo il-&^P^«. 1^^^A>^5^ 
20 r^. »^L<ti5»:6>^2^H. ^Icti]^^ L < It 5 ^ 

C,(Dn(OM&mtO, 1 mmHgA^e>7 OOmmHgg 
AX^^tK »^LV^(Dti 1 OmmHgA^^S 0 Omm 

30 [0 0 2 0] 

-r ^ PS S«T*fe •:> fc+i^{c]Sv ^asf ^ ^ . 

nti^^mttji-orco -r^^-s^fge^^offmib^i^icj; 

»)«Bg5t^««OSMfb. ^^fb4i5<J:tffeiR2lo<SSfb 

40 m^n^mmmz^mx^^^ 

[0 0 21] 

m&tircm'^^(DmmmmT(om^mxfT'D 
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2 0X:^m8 0V\:A±(Oi,o:>^A^ sor^jS^o^o^ 

T. m^ti^O. lJ^±Ot><D^O> 0. l^ffiO. 0 5 
&L±(0^(O^A^ 0. 0 5*gS(0t>(D^xhUfco 
[0 0 2 2] ^figfi?l|l (n=Km=2) 
1, 2->^>«;l/;tF7'h3i^> 1 . Omol (94. 2 
g) ^xtfi^nyUt FU >'2. Omol (185. 0 
g) ^JSiS^i o-C^TJ^aiU ykmiti-hV^J^i 0 

mmo 1 (0. 4 g) ^7l< 4 m 1 tC?g*^bfc:7j<rg?g^JP 

4 5t:HU^ti:ffi"^:&)!)<S2«Fraiti$Lrco S^StcHL. 
7j<^{b:fbU^7A2ino I (8 0. 0g)^7l<8 0ml 
tC}g*^Lfc7j<}g?$:^. JiS?^^4 0-4 5X:mmc^^f^ 

ti^iE>myi^^(om. ^sia^4 0-4 sx.mmci^'^rsi)^ 
i^smrsMnLtzo R^^m-^mcykz o om i ^*n^^ 
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h;l/a:>3 0 Om 1 -eatBL. h7l/X>H«r7j<2 0 Om 
(^'Ui^i/Vb^:^) x^>;&2 0 2. Og (SiiM(D9 

9%) "e^/co ov>-e. ccvm&nrc^ i. 2-ifx 

(yU->e^;l/^;^) X^?>0. 3mo I (7 9. 9 g) 
i:a:^y-;l/4 Om 1 ;g:^:^->'T>^:^U^A8 7. 5 
g (0. 9mo 1 ) ^7j<6 Om ncjgfi?^-l±fc7j<}gJStC 
im^. mH>bHtT?S?&:&4 5r^-e±#^-yr. dOiS 
JgT'5WP^SlS^-l±fco !^J^sM^m^7k5 0 Om 1 ^An 
X.. h;l/x>5 0 Om 1 TJfittlb. h;l/x>M^7j<5 0 
0 m 1 T 3 mam b /-Co h ^l/x >^:&M7j<BSK-:f h U 

i>-ei£is^-ii:> sj«^e^L> m&mt^oi, 2-ex 

(i5-xif^:t:^ae;l/^;t) X:$?:/ (^ (l) a)m = 
2. n= 1)^^7 8. Ig (aiifiO 8 8 %) t#/co 



C 
H 

S 

h7l/ (E I ) 



^ H-NMR : 2. 

2 . 6 p p m ( 1 , 
2 . 7 p p m ( 2 . 

2. 9 p pm (5. 

3. 0 p pm (3. 
3. 1 p pm (3. 

13 c-NMR : 2 5. 7 p pm (1 . 

3 2. 5 p pm (2. 
34. Oppm (5. 
3 8. 4 p pm { 1 . 

^ eic. ^ft-a-^ 1 0 osaSBtc h U :f^;UT^>^ 1 

x:K3b^e)*^^:»>;i/F4'icaAL. 8 o'x:T'5^p^a-& 
B!^kL3^£^^^»:&^#/'c^#5nfc««cDjs»f^. T^y-<m. 

Co 0 2 3] |ISSfi^j2 (n= K m=2) 

^Xntc, 1. 2-y;»«;l/;t^:^hXr5?>l . Omol 40 
(9 4. 2 g) . 7j<^{[:-:?-hU»J'i:. 1 Ommo 1 (0. 
4 g) ;&7j<4m UCjg^^LrczkrgfS. :^^y-)V\QO 
ml^ttii*^. CCJcxe^J^ayl/t: K»; >2. 0ml 
(18 5. Og) ^mP^AHtrfiSTL/co JSTff. S 

isjas^o-1 o'^ctciSofco rST^Tts^e>tc mra 

K^S^gcttfco 7k3 6 Om 1 tC}Sfl¥Ufc:!!7-tr-f' 

V-t$^6. Oml (2 4 Og) ;&l«Ffia*ntT?STb 

C 4 0. 1 9% 

H 6.0 5% 



4 0.19% 4 0.3 0% 

6.0 5% 5.9 5% 

53.79% 53.64% 

:m- 23 8 mmi^^m2 3s) 

6 2 0 c m-» (Xt!X;U:7^ F^O#li^i 

2 p p m ( 1 . 10 ^<D^m\zii\^^rc7km) 

1 0{iiOK^tcm^fc:7}<^) 

6fitoB?^Jcm^fc7K^) 
8ffioK^^c#^/^/c7}<^) 

8fiL^OK*^C#^/^/c:7J<^) 

6ffi(DK^) 
1 Ofi(OK^) 



0 



fzo JST^j. sisisjft^o— 1 ox:rc«ofco MTmr 

(i^y v'v^/i/^^i-) x^>;&2 0 2. 2g (mmm<o9 

9 %) tffco ou>T% mt^m. ?afitf> m^«aw^s 

^L/c>^^Xnlc±|B(Di . 2-t!:x (^Uv'v^;!/^ 
;t) X:$f;yO. 3mo 1 (7 9. 9 g) i:^^^^ 1 . 
2 5mol (9 5. 3 g) i:^7j<it^0. OSmol 
(2. 9 6 g) ;^6tCrg}Ki:LTh;l/X>2 5 Om 1 
ct:r/;^^y-;l/2 5 Om 1 3 0X:T9^KS 

r^. 7|<i5ttt^iif'JiO}gi®^@*L/ci:C5. . 
1. 2-lfX (i3-Xt!^;i-:/Dlf;l/^:t) X^> (^ 
(1) <0m=2, n = 1) ^8 2. Og imWaM(09 3 

%) mrco 
(tfgffl) 

4 0. 3 0% 
5.9 5% 
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S 5 3.79% 5 3.64% 

VXX-^^ hjV (EI) : M*' 2 3 8 (Si8i^?«2 3 8) 
*^^?RiKx^^h7l/ : 6 2 0 cm-» Cx,\^x?vy^vm 
' H-NMR : 2. 2ppm(l. I OHicommi^it^^rcyHm) 

2. 6 p pm (1 . 

2. 7 p pm (2, 

2. 9 p pm (5. 

3. 0 p pm (3. 
3. 1 p pm (3, 
2 5. 7 p pm ( 1 



»3 C-NMR 

3 2. 5 p pm (2, 

3 4. Op pm (5. 

3 8. 4 p pm { 1 . 

^ e» jc. ^{b'&isj 1 0 0 mmmc h v zt^jvt ^ i 

[0 0 2 4] mmms (n=K m=4) 

c 

H 

S 

VXX-^^ hJV (E I) 



1 oiiL(ommicm^rc7Hm) 
siiL(Di^micu\^^rc7m^ 
1 oixtcomm) 

:i^5?>' (iC (1) Om=4. n=l) ^^IR^8 5 
%TWco 



4 4. 8 9% 
6. 9 9% 
4 8. 0 0% 
: M*- 2 6 6 



H-NMR 



>3 C-NMR 



1 . 

2. 
2. 
2. 
2. 
3. 
3. 

2 5. 

3 0. 
3 1 . 
3 2. 
3 9. 



4 (n = 2> m= 2) 



CO 0 2 5] m 

11 tCfeV^T 1 



c 

H 

S 

VXX^^ (E I) 



4 5. 0 7% 
6.81% 
4 8. 1 3 % 

(mm^=?m zee) 

6 2 0 c m-» (aitfx;l/y^>r K3SO<*^miJl) 
9ppm (6, 7{SOg^^tC{>|-l/^rc7jc^) 

1 2iiL(ommi^m^rc7m') 

1 2fiLC)]^^ti:Mv>/c7j<^) 

1 iWi<ommiz{t\^^rc7i<m) 

1 0tecDl^^lCftl/^fc7j<^) 

1 o<Dmmicn\^^rc7m) 

1 2fiLC0J^^) 
7ffi(0^^) 

s{iL(Dmm:> 

I OfeOK^) 

^7U) X;l/:7^ K (5S (1) Om=2, n = 2) 
^8 8%T't#/Co 

4 0. 2 3% 
6. 0 8% 

5 3. 7 0% 



2 p p m (1 . 

6 p pm ( 1 , 

7 p pm (2, 

8 p pm (5. 

0 p p m (3 , 

1 p pm (3, 
. 7 p pm ( 1 . 

5 p p m (6, 
3 p pm (5. 
5 p pm (2, 
1 p pm (3, 



4 0. 0 8% 
6. 2 2% 

5 3. 5 5% 
: M*- 2 9 8 

h7b : 6 2 0 c m-^ (xt!X;l/:7^ 
H-NMR : 2. 2ppm (1. 1 3ffl<0]^^lC#V>/c:7K^) 
2. Sppmd. 1 3ffi<0K^^cm>fc*^) 
2. 7ppm(2. \ 2iiL(OmmiCii\^^rc:7Hm) 



(13) 
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2. 8-2. 9ppm (5. 6, 8. 9 fiiOi^^MtV>/c:7j<^) 

3. oppm(3. I iiiL(ommicm^rc7m) 
3. 1 ppm (3, 1 I (D^micit^^r^ykm) 



'3 C-NMR : 2 5. 7 p pm (1. 

3 2. 4 p pm (2, 

3 2. 5 p pm (6, 

3 4. Op pm (5. 

3 8. 4 p pm (3, 

[0 0 2 6] mmms (n = 0) 

^^icw^-^tircK^.mm^izmitJkmi. omoi 

(34. 1 g) ^xtf^n;l/tKU>l. Omol (9 

2. 5g) ^An. m&^i ot:^T*?^^L. zK^fb-^ 

hy'>A7j<?gJg5mmo 1 (0. 2 g ) %7j< 4 m UC?g 

?sra^4 0-4 5Xmmc^^rj:f)^ib2mmmni. 

/Co JKrS^Stf. 1 or^T^/^aiL. xtf^U7bt:KU 
>1. Omol (9 2. 5g) tykikiti-hVyixSm 



1 3ffi(7)J^«) 

I ziiKO^m) 

I I {nomm) 

mo 1 (0. 2g) ^7j<4m ncjS^^LrcTKjSffi^riiin 
10 U 10'X:TmP^. 4 0-4 5t:T2^P^mJ$L/co 
^iStCMt. 7kKfb^bU»>A8 0. Og (2mol) 

^&7k 8 0 m 1 icmfi^Lrc7mm^. mSi^ 4 o - 4 5 r 
mmcmmi.. 92. 2 g (mtmMe 3 %) mrco -oi^ 

(^ (1) ©n = 0) ^iR^8 0%Tf#/Co 



7mi^«xm : (5^ff fit) (H-gfii) 

4 0.25% 4 0. 41% 
5.81% 5.65% 

5 3.77% 5 3.94% 
: 17 8 (MM^^mi 7 8) 

6 2 0 cm-i (XlfX;l/:7^ 
2. 3ppm(l, 7fi[<D|^»C#V^fc7j<^) 
2 . 6 p p m (1 , 7 ffiOJ^^JC{>)-V^rc7j<^) 

2. 7 ppm (2, 6&(omm\cm^rc7km) 

3. 0-3. ippm(3, 5i{L(ommic{i^^^rc7i<m) 



c 

H 

s 

-^XX^^ hJl (E I ) 
^^1'KlRX-^^^;l/ 
> H-NMR 



»3 C-NMR : 2 5. 6 p pm (1. 

3 3. 8 p pm (2. 

3 8. 6 p pm (3. 

[0 0 2 7] sifiseye 



5ffi(Dl^^) 

^Jl^^DiSL. 1, 6-lfx (i3-xif^;tynt!;l/ 



TiM^mm : (^i'Wfii) (tt^fil) 

4 8.7 2% 4 8. 9 3% 

7.7 7% 7.5 3% 

4 3.3 0% 4 3.5 4% 

:M- 2 9 4 (afi5i'^ffi2 9 4) 
6 2 0 cm-» (xt!X7l/7'< Ki 
6 p p m ( 7 , 8 ffiO]^^JC#V^/c:7j<^) 
8 ppm (6. 9ffiOj^^ti:{^l>/c7j<^) 
2 p p m ( 1 . 14 ffiCD^^lCf>tV>/c7j<^) 

6 p p m ( 1 . 14 ffi<0Jg?^li:f>fV^fc7j<^) 

7 ppm (2. 1 3ffiOJ^^ti:{>)-V^/c7k^) 

8 p pm (5. 1 OOK^tCf^V^/cTK^) 
Oppm (3. 1 2(7)K^{Cf>tV^/c:7K^) 

1 ppm (3, 1 2<omm\c{i\^^tzim) 



c 

H 

s 

VXX--^^ h;l/ (E I) 

' H-NMR : 1 . 

1 . 
2. 
2. 
2. 
2. 
3. 
3. 



(14) 



^m^9-l 10 9 7 9 
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»3 C-NMR : 2 5. 7 p pm (1, 

2 7. 8 p pm (7. 

3 1. 6 p pm (6, 
32- Oppm(5, 
3 2. 4 p pm (2, 
3 9. Op pm (3. 

[0 0 2 8] lt®fi?IJl 

Hj^^J ni:4oV>T 1 . 2->^^;l/;^7'hJi:$?>^f^t3D io 

j&^ffl-r§ju^«*ifi!ie!ii^ss?)5gu 1, 2 -ex 
CO 0 2 9] imm2 

M ^mmir:^u9\'\mmmz^u^mi.. i, 4-if 

[0 0 3 0]Jt«^j3 
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1 4ffi(DK^) 
8ffi(D]^^) 

1 OffiOj^^) 
1 3ffi(0J^«) 
1 2^(OmX) 

:&fieffl-rsW^1^Ci^fi6i0!l3^«IDigU IfX 
[0 0 3 11 Jt«!WJ4 

^>l^:;l/tc5*LT^;i->T>^SE;?7U^A^O. 8^;l/ 
ti. NMRX^^ (l) COn=l. m=2T 

jc5*LT¥i5T3o%TSofco m^mim. n^ntc 

1 icml^tco 
[0 0 3 2] 
[«1] 



30 



40 



50 



(15) 
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27 



28 



3k\ 







Nd 














1.70 


35 




0 


0 







1.70 




1.3H 


0 


0 






l.ffi 


37 


r.32 


D 


0 


mm 




1.70 


30 


1.35 


0 


0 






I. TO 


3S 


1,35 


0 


0 






i.n 


35 


1.40 


0 


A 


nmi 




1.57 


38 


1.30 




0 








42 


I.3Q 


A 


A 






1.59 


43 


1.26 




A 








43 


1,27 


X 


0 


ittt9l4 




i.e3 


41 


1.33 


X 


0 



[0 0 3 31 ^^tc. WT. mmmitc^^:i:^m^mw 
mmm (n d) . r^^m (vd ) : 2 s-c-^T^y-sa 

[0 0 3 4] mmms 

^Xntcxtf^aali KU k g (1 1 . 6mo I ) 
^tfci^^. C C ^ ^ y — ;l/ 1 L tcjg^ Lfc 7 0 %7i<m 
fbV-:$''3 90g (2. 5mo I) JgrmP^AHtTST 
Lfco }ST4'. SiiSiSa^l 0—1 5X:Ji:ffi-:>fco ST 50 



^T^^ ^Jc 1 ^raSlC^SIltfco CCD^. 7j< 1 U h 
;l/lC}gft?Lfc;?j-t-ry-^4 0 0 g do. Omol) 
^ 1 NfP^i^ntTiBTbrco JliT^'. SlSiSS^ i o - 1 

^SlCcfcD 6 2-6 4X:/0. 2 5mmHg£OS:a^iO^ 
U->>^;I/Xyl/:7.< H5 2 1 g (iR^7 3%) ^fffco 

te:±fB<0®^3 6 5. 5 g (2. 5mol) ^^:t^^ 
952. 6g (12. 5mol) ^^7kgtJ^2 9. 6 g 
(0. 3mo \) ^ t^^ltCmmtLrhJV3L>2. 5L 
*5cfctf^^y-;b2. 5L^f±}A^. 3 0'X:t-9^KS 

(/3-3:tf^:tyntr;U) X;l/:7^ K4 0 1 . 1 g (iR 
^9 0%) ^ff/co ^it-^^ 1 0 OSfflgP^ 1 OmmH 



29 



(16) 



WmW-9-\ 1 0 9 7 9 

30 



[0 0 3 5] mmms 

^1 OmmHgOigEETtc+^J^BMM^SrfTofco ^?>tcfi4 

1 0 OT^T 1 O^H^HtT^SbB-g-SEfbLfCo 
CO 0 3 6] ^fifi^J 1 0 

ifx (i3-xe^;typvf;i/) X7i/:7>r' F 1 0 oa«gp 
li:84i«i:LTN. N-i^j:^;l/X;$?y-;l/7'^>0. 5 
SaagPffi'&tSJ^-Jg^Lrcio ^^tC. lOmmHgO 
MffT(cffiiM^?Tofco ov>7?^-7l/FlcaA^. 
:/>4»T4 ox:>b^p»8 or^-ei o^p^AHtT^iSLS 

[0 0 3 7] HfiSCT 1 1 

ex (i5-xif^;^-ynif;l/) X;l/>^^ F 1 0 Ofiagp 
tcfiSiii: LT F U "7x— ;l/'7:|-x:7-< 0. 1 Sagp 
ga^^lQ-JK^LfCo ^etC. 1 OmmHgtDMffiTt^: 

8 or. 1 5I^K«^g!fl:L¥««^n-^ffligLfco 
[0 0 3 8] ^figtRIl 2 

;t-:/>cfT8or. 1 o^P^S'&Sgfb-r^tt^tis * 
fiSCT 1 1 ^i^DjgUfCo #e»n/-cKB^/t<0Jatt^^2 30 

Co 0 3 9] mMMX 3 
Lfco 

[0 0 4 0] HfifiCTl 4 

:^-yv4'T8 ox;. 2^P^a'g'^fk^§J^nti. ^SS 

[0 0 4 1] ||flgfi?IJl 5 40 

ex (i3-xe^:t:^ae;i/) x;1/:7^fi ooassp 

lC«j^i:LT7ic^4. 4- ->^7^y>^:7xr:;l/ 
^&5«ffigPE^f^i^-Jffi^L/co ^StC 1 OmmHgO 

^-rv»f'T8 0'c. 1 5^ras^®^l:L^«^^MSl>^- 
*sa^gLfco t#^n/'cS{»>^-CDl4jtt«r«-2lc:5^L/S:o 

CO 0 4 2] HSfijJIJ 1 6 
MjKi:LT7j<^4. 4- ->^7'^y>^:7i-;l/^^>;& 

1 oaagPBE^-r^t^^i^tiiifiswi s^^oisufco f# 



CO 0 4 3] *iSfi?IJl 7 

Co 0 4 4] %mm \ 8 

ex (j8-xe^::j-7'ue;i/) x;i/>^>f f i o oaasp 

tcM^i^LTh V:7x::i;V:7:tX^^>:$:0. 1 fifi 
SP> Jn;^fl:iS'Ji:bT2. e v-f^}\^-A- 

^^;v:7xy-;i/o. 2a§gB. m^wmMnx^xz 

- (2-l:iFn^>'-5- t e r-;^-^^;V^x-;l/) 

h u ^^-71/ 0 . 1 mMU^w.^\ik. w^x-m^n 

^^frofco ov^-ei^>Xffl^r-;l/FJcaAL. 
a-^feti. ^-;l/F<i:t>S^lc^Mb. ^/ca-a-tfifcifl 

(O^r^^-f^ felBfi^fe (bfii=o. 6 5) T*fet)> ^ 
[0 0 4 5] lt«ifi?!l5 

ex (p-J:4^^>-yne;l/) x--r;l/^^ffl L^SSCT 
8^)^t>igL/c. a^Sfk^^^+ii^T^SI^i'^tf^c:^ 

[0 0 4 6] imm^ 

ex (/j-x^^^i/T'ae;!/) ^ Y^^mi^mm 

[0 0 4 7] ]iMm7 

1. 2 -ex (i8-xe^;i-yae/l/^^-» X:$?V^ 
[0 0 4 8] Jt«M8 

2, 2-ex {4- (i5-xe^;^7'ae;l/:t^-» } 
:7xx;I/yu7^>;Sr^SffiLlifiSfi?)j8*$gt)jgLfCo 

[0 0 4 9] lt«e»J9 

2. 2-~ex {4- (i5-xe^;^7'ne;l/;t4^>^) } 
7xx;l/:/a/^V7 safflgP^ 1 -^;l/:3?7y 4 -e 

bfco n^ntc^mycom^^mz\c^\.fzo 
[0 0 5 0] \mm \ 0 

->^^r:^-^^>4 8afflg|5^^^4=^>'U u>>?-ry-> 
T^- V 5 2affla5oji^^tc]^ft:ttjgi: LT-:^:/^;l/ 
xX^n^^F*?l^*Sll 0 oaSgPtcJ^LTO. la 
aSPffi^^i^— ffl^i: ^ Sic 1 0 mmH g OSEETi- 



(17) 1 1 0 9 7 9 

31 32 

^IcmM-^^ritco OV^-??t-;l'F{cjiAt^. :t—y^> [0 0 5 1] 

%2 







n u 


*f u 




TW 




Hi) 










1 in 


lit) 




n ft 








oo 






linn 


v« 0 








oc 
oO 


1 lA 


IDA 


IDUU 


n A 


^ABI^J 1 1 








1 Afi 
1. 4W 




i^nn 

iuUU 


n A 










1 AC\ 
1. 411 




i^^nn 


n R 

U« D 


^/ymRM 1 o 


C A V P XLT'I 

:/Df;v)7i7i F 


I. /Ill 


OD 


1.39 


70 


IDw 


fi EC 




C A V p -i- tTT - 

:^Dif*)^*7-f F 


1 RQ7 




1.38 


40 


limn 

low 


n c 
u. o 




CA VP -»-CT^ 

yDe»);^)t7/ F 






L40 


120 


i9nn 


V. 0 




:;Df*)3^*7i F 


1.697 


35 


L 40 


100 


1000 


0.7 






1.692 


35 


1.40 


80 


800 


0.8 






1.703 


35 


1.40 


140 


1500 


0.5 




CA v p j.4*Tar 

:/Dk'*> t-ft 














7Db'*)X*7/ F 


1.576 


47 


L3l 




- 


3.3 


( 1 1 ih frtin 




1.610 


43 


1.31 


120 


900 


0.7 




e;tfe)7xzjn 


L623 


30 


1.24 


150 


800 


0.8 




Z2-^%- (4- 
( i9-'ik'ft:fii 


L625 


30 


L25 


50 


600 


0.9 




B-mtm/ 

»-f=48/52 


1.660 


31 


1.37 


70 


1200 


0.6 



(51) int X 1 mm^ frrtsss^ F I im^>mm 

// C0 8G 75/08 NTW C0 8G 75/08 NTW 
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!|tg8¥9- 1 1 0 9 7 9 
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